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Technology and Its Use in  
a Montessori Environment  
John McNamara

Our goal in a Montessori school is a child who is educated for 
life. We want to help the child to become a fully functioning 
human being adapted to his time and place, to become a 
mature, confident adult, free from anxiety and fear. 

As Montessorians, we know that education is the child’s 
work — an active work necessitating movement, especially 
the manipulation of materials with the hands. We know 
that it is through the activity of the child that the will of the 
child is developed. Our interest in a Montessori classroom  
is not to fill the child with information and facts but rather 
to allow this development of the child’s will and intellect.  
A human being is a reasoning animal and we must provide 
the environment in which he or she becomes able to 
reason to the truth of things. There is a moral dimension  
in a Montessori class. We hope the child will not only come 
to understand what is right and what is wrong but to love 
what is right and to have the integrity to act in a right way. 
Cosmic education not only allows the child to see the 
interaction of all the life forms of the world but also to see 
his or her place in relationship to others. We want the child 
to be prepared intellectually, economically, and socially for 
community life where there is equality, tolerance, and 
peace.

Technology has always been a part of the educational 
environment. Prevailing technologies not only support 
education but also help define education. There is almost  
a chicken and egg relationship between technology and 
education. Technology affects every aspect of our life and 
simply cannot be ignored. In one way or another, new 
technologies will find their way into Montessori environ-
ments. It is our responsibility to screen what comes in 
according to Montessori principles.

If we were to survey the many ways evolving technology  
is changing the world, we would come up with a long list. 
Even at this point, we still have only glimpses of how life  
will eventually be different because of technology. As a 
Montessorian, I am trying to grasp how this revolution 
affects Montessori students. For younger students, what  
is the difference developmentally between handwritten 
thoughts and word-processed thoughts? Is bypassing 
handwriting like walking without creeping and crawling 
first? What about the value of spellcheck versus learning to 
spell through reading? Will research using a search engine 
developmentally accomplish the same thing as library 
research?

In 2020 John McNamara reached the fifty-year mark as a 
teacher/principal at Ruffing Montessori School, Rocky River, 
Cleveland, Ohio. After his Bergamo training he began as 
an elementary teacher and over time assumed the role of 
middle school teacher and principal. His expertise in math, 
science, and technology is legendary. Lunchtime and recess 
will find McNamara outside playing baseball with the  
students or in the gym playing basketball. His lifetime as a  

practitioner gives him legacy status. The opening  
paragraphs from his article show his understanding of 
legacy and practice. The brevity of these words and their  
intellectual simplicity is still another way to express the 
Montessori vision that gives hope for the future. He is an 
example of a lifetime of Montessori dedication in the sharing 
of Montessori innovation and ideas.
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Our students play online, chat online, and get their music 
online. Technological tools are an important part of their 
lives. We cannot just ignore them.

The challenge of technological change is often portrayed  
as the need to keep abreast of technology itself. Science 
and math classes need access to sophisticated equipment. 
Many people today seem to believe that any technology is 
better than no technology. Nevertheless, we know that is 
simply not true. Internet access by itself will not create 
students who learn better. Working with a computer 
screen, a mouse, a keyboard, and all the latest software will 
not create a better thinker. Too much of the focus of 
technology in education has been on adding more and 
more technology to the educational environment. However, 
more time and thought has to be given to the other side of 
the equation. How technology can aid in the child’s total 
development is the question we must ask. How we use 
technology in the classroom is more important than the 
technology itself. As Montessorians, we must start from  
the child and consider his or her characteristics and needs 
at each stage of development. 

Technology’s ability to reduce the levels of time and human 
effort needed to perform tasks, both menial and highly 
complex, is a big source of its appeal. Who can argue with 
the marvellous advancements in science and medicine 
expedited by technology? However, we know a main 
reason Montessori children perform many tasks is to 
develop themselves, not to finish the task. Is it possible that 
technology, by reducing the amounts of time, effort, and 
energy needed to perform tasks, also threatens to diminish 
qualities such as self-discipline, sustained concentration, 
and in-depth deliberation? Critical thinking, thoughtful 
writing, reasoned discourse, and so forth do not come 
easily; they can be learned, but only to those motivated  
to learn.

Even with all the advances in technology, I believe that my 
role and my students’ roles have not changed. 

1	 I still try to help student’s passage to abstraction.
Even with adolescents, we must provide concrete materials 
and manipulative tasks. Many students cannot master 
certain ideas without them. We must continue to acknow-
ledge the superiority of learning actively by means of 
several senses as opposed to learning by means of just one. 

How we use technology in the classroom is more important than the technology itself. Students need group work.
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The ability to think in abstract terms, form generalizations, 
and conceptualize does not develop quickly but rather  
over a long period of time. We must continue to provide 
opportunities to feel, touch, smell, and lift as well as to read, 
write, calculate, and listen.

Sian Beilock, president of Barnard College (formerly a 
psychology professor at the University of Chicago), reinforces 
Montessori’s emphasis on movement and the mind-body 
connection when it comes to the education of young 
children. Beilock explains that to ‘practice printing letters 
turns out to be imperative to reading success. When the 
body figures out how to write letters, the mind follows  
suit in terms of being able to recognize them’.1 She also 
references neuroscientist Karen James who discovered  
that ‘preschool children who took part in a one-month long 
reading programme where they practised printing words 
improved more in their letter recognition than kids who  
did the same reading programme but practised naming 
(rather than writing) the words instead’. Thus, ‘letter 
recognition isn’t enhanced as much by reading letters as  
it is by printing them.’

In the spirit of Montessori’s ‘sensitive learning periods’, 
Beilock concludes that ‘the brain area involved in  
recognizing letters didn’t seem to come alive until kids 
learned to produce the letters themselves’. Such a  
Montessorian mind-body connection has great potential  
for other areas of education. As Beilock states, ‘if printing 
practice helps jump start areas of the brain needed for 
letter identification, it is not hard to imagine all sorts of 
ways in which motor experience might change the brain 
and help kids learn.’

Gwendolyn Bounds explains that brain images have shown 
that the act of handwriting ‘activated massive regions 
involved in thinking, language, and working memory’.2  
She also refers to a study by Virginia Beringer, a professor of 
educational psychology, who found that in grades two, four, 
and six, ‘children wrote more words, faster, and expressed more 
ideas when writing essays by hand versus with a keyboard.’

2	 I still try to stimulate students’ interest.
Camillo Grazzini wrote: ‘The question of what is relevant to 
the children, what engages the children and keeps them 
interested, must be asked.’ He went on to say: ‘It is the 
philosophy behind subjects that makes for a cohesive 
Montessori statement, not facts by themselves.’ 3

3	 I still try to capture my students’ imagination leading 
to creativity in the child.
The older child of the second stage of development uses  
a creative imagination, which is based on reality, in order to 
psychologically conquer the world. 

Maria Montessori in From Childhood to Adolescence wrote, 
‘Imagination does not become great until man, given the 
courage and strength, uses it to create. If this does not 
occur, the imagination addresses itself only to a spirit 
wandering in emptiness.’ 4

Mario Montessori in “The Human Tendencies and Montessori 
Education” asked, ‘Did man, seeing a bird flapping its wings 
and flying from one tree to another, go up the tree, flap his 
arms — and break his neck. No! What he did was to use 
imagination, not fantastically, but creatively, so as to bring 
out from the non-existence, something that could exist and 
might be of practical advantage to him.’ 5 

Camillo Grazzini wrote, ‘Creative imagination enables all  
of us, adults and children, to produce or create something 
new, something which has never existed before, out of 
pre-existing elements, which are identified by Maria 
Montessori as the alphabet of any aspect of reality. This 
creation may ultimately take a physical form, or it may 
simply be a sentence never heard before, or it may be the 
discovery of a theorem or a law of science. Einstein always 
said that the most important factor in scientific discovery  
is the imagination: everyone saw apples falling, but only 
Newton saw it in terms of the law of gravity.’ 6

This creative imagination must be allowed to develop. A 
happy dog wags his tail. However, we cannot make a dog 
happy by wagging his tail for him. It is the same with 
imagination.

4	 I still try to meet students’ need for group work.
In the elementary years, there is a special interest in the 
peer group. It becomes a microcosm of society with its own 
language, rules, and commitment of the individual to the 
group. Interactions within the peer group prepare the child 
for adult life in society.

5	 I still try to respect students’ growing moral awareness.
Maria Montessori in From Childhood to Adolescence wrote: 
‘The great problem of Good and Evil now confronts him. 
This preoccupation belongs to a very special interior 
sensitivity, the conscience. Moreover, this sensitivity is a very 
natural characteristic.’ 7 In fact Maria Montessori identified 
the second plane of development as a sensitive period for 
morality and consequently as of great importance for social 
relationships.

6	 I still try to give precise keys so children can proceed 
on their own in discovery of the whys and wherefores of 
the world.
For me to continue to meet these goals I have to expand 
my understanding of how, why, and when to use  
technology and combine it with Montessori philosophy. 

Technology and Its Use in a Montessori Environment
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Decisions regarding what we do must be based on what 
we believe (and know), to be our Montessori principles. 

Maria Montessori did not start from a theory or an idea  
of her own but from the child. She was a scientist, an 
observer, and her subject was the child from his or her 
earliest moments. She first observed the child and then 
saw how she could meet his or her needs at each stage of 
development. That is why, at birth, Montessori describes the  
child as a spiritual embryo. Just as the child in the womb 
develops from a single cell into a completely formed and 
functioning physical body, the child, at birth, must develop 
into a functioning human being, that is, the child must 
develop his or her powers of intellect, will, imagination, and 
so forth. This is a gradual process. Because the child is in the 
process of developing these powers the child acts in a way 
different from an adult. The adult acts in a reasoning way 
while the adult mind cannot always see reasons for a child’s 
behaviour. The child acts from an inner need. Our duty is to 
respect the needs of the child, to constantly try to under-
stand his or her ways, not to interfere, criticize, condemn.

Technology becomes a means, not an end. A real key is 
balance. We would be foolish to ignore existing and 
developing technologies and we would be just as foolish to 
abandon all that we are doing now. In working with middle 
school students, I believe that part of my responsibility is 
not only to decide if a certain technology is appropriate, 
when it is appropriate, and how it is appropriate, but also to 
help the student be able to also ask and answer these 
questions. 

This is not easy. Using math as an example, I want students 
to be able to (1) do a variety of things without calculators 
and computers, some mentally and some with pencil and 
paper, and (2) do a variety of things with the tools of 
technology. What are the ‘necessary things’ that students 
should master without technology? What should I be 
doing differently with technology? In math my students 
and I have to use the Montessori math curriculum and:
1	 Its need for experience. Students need to see links 

between the material they are studying and the real world, 
and to make connections with their own experiences.

2	 Its need for repetition. The beauty of the Montessori 
approach is that it allows each child to repeat an activity 
as many times as needed, with the teacher giving as 
many presentations as are necessary. Then through the 
child’s work, the child’s mathematical mind develops.

3	 Its need for various levels of concreteness.
4	 Its need to go from concrete to symbol to  

abstraction. The ability to think in abstract terms, form 
generalizations, and conceptualize does not develop 
quickly but rather over a great period of time. Children 
learn best through practical experiences with concrete 

materials from which they derive comprehension. From 
comprehension, abstract rules may be intuited and 
generalized. 

5	 And its need for verbalization.

All of this is motivated from within the child. Students  
learn through their own efforts and arrive at their own 
internalization of abstract concepts through active involve-
ment with the materials. It is not knowledge but the act of 
learning, not possession but the act of getting there, which 
grants the greatest enjoyment. This is especially true of the 
Montessori math material:
1	 The exploratory aspects of much of the material (e.g. 

constructive triangles). The materials provide students 
with opportunities for testing ideas and for exploration 
and discovery. Students cannot tell you when they are 
going to make the discoveries that will propel them to 
new and more exciting discoveries. Every day the 
students are absorbing the whole world around them 
trying to make sense of it, trying to master the parts they 
can. It is in the Montessori environment that this world is 
made tangible and accessible. 

2	 The formula derivation aspects (yellow area material). 
Montessori materials that emphasize exploring  
mathematical relationships and making connections  
are far more likely to help students come to their own 
conclusions and understandings than a lesson or  
a programme. A formula is only a short method of stating 
a rule. It should only be obtained after the rule has been 
carefully developed and understood.

3	 Rules and formulas as a point of arrival and discovery,  
not point of departure. When shortcuts are taught or 
formulas given, students are robbed of the opportunity to 
make sense of the problem themselves. The Montessori 
purpose is to get the students to operationalize the ideas 
themselves. 

4	Materials of development (not teaching aids). Students 
are actively engaged in exploring, conjecturing, verifying, 
generating, proving, and communicating mathematical 
ideas. The materials are not designed to help the teacher 
make a particular point but are designed so that the 
students can develop themselves through their own 
work with the materials. This is an important distinction. 
We must always keep in mind that learning is the 
student’s work, not ours.

5	 Students arrive at conclusions through their own work 
with the materials.

	 The Montessori materials are open-ended. The guide 
introduces them, then the students explore. They control 
their own learning through ‘control of error’, which allows 
them to discover their own mistakes and then to correct 
them. Errors, they learn, are an important part of the 
learning process. Complex tasks are made not simple  
but (with application and effort) doable. Montessori’s 

Technology and Its Use in a Montessori Environment
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principle of isolation of difficulty breaks complex tasks 
down into a series of simpler tasks so that problems do 
not become insurmountable obstacles. Students learn 
both that there are challenges to be met and that there 
are challenges they can meet.

The Montessori math curriculum and the Montessori  
math material serve as the frame of reference and guide 
for when and if to use technology. Students do work that 
stimulates their curiosity, permits them to express their 
creativity, and fosters a positive relationship with others. 
The technology is not the guide. The manner in which 
students encounter mathematical ideas can contribute 
significantly to the quality of their learning and depth of 
understanding. This is true for all subject areas.

To quote Maria Montessori, ‘To teach details is to bring 
confusion; to establish relationships between things is to 
bring knowledge.’ 8 Also, ‘The role of education is to interest 
the child profoundly in an external activity to which he will 
give all his potential.’ 9

It is difficult to retain the balance between what we do with 
and without technology. There is just as great a danger of 
using technology too much as there is using it too little, 
and, of course, the greatest danger of all, using it inappro-
priately. Even with the best of intentions, we can use 
technology inappropriately. An example from a number  
of years ago can help convey what I mean. I was very 
impressed with how well my students were doing with 
obtaining information from experts online. I soon realized 
that before discovering the ease of questioning experts 
online, my students spent a great deal more time and 
enjoyed very much preparing for and going out and 
questioning experts in person. Without my realizing it, 
much of this had disappeared from my class. 

My students and I are constantly using technology. At the 
same time, I am constantly warning my students not to 

become too dependent on technology, that there is much 
that they should be able to do without it. The key has to be 
to integrate technology into the curriculum so that the new 
technologies are a means. Technology must not take over 
the curriculum. 

Technology also affects content. What do we leave in the 
curriculum, what do we take out, what do we add? What 
should we emphasize, what should we de-emphasize? 
What do we do differently? The use of technology must  
be determined in light of Montessori philosophy and the 
universal needs of the child.

One of my students, after spending a lot of time researching 
a topic online mumbled something to the effect that she 
appreciated books more than ever. They are actually 
organized, she said. Her comment reminded me that, as 
Montessorians, we need to be giving our students just the 
‘keys’ for learning about life and the world.

We must continue to remember that learning is the child’s 
work. All we can do is put the child in a position to under-
stand something he or she was not able to understand 
previously. Maria Montessori compared it to planting a seed 
to grow a tree. We can only help the seed, for all that is 
needed (the secret of life) is enclosed within the seed. We 
can prepare the soil, water the plant, but then we can only 
wait for the seed to produce a tree. It is the same with the 
child. Montessori said that the child at birth carried within 
him- or herself the secret of development. He or she does 
not learn to walk and talk because we teach him or her but 
because he or she has potentialities so strong that they 
push him or her into developing spontaneously despite 
obstacles. Some children walk at nine months, some at 
thirteen months but each must pass through certain 
stages before he or she does. We cannot make a child walk; 
he or she walks when he or she is ready. This is easy to see 
for walking and talking but it is just as true in all areas of 
learning.

Technology and Its Use in a Montessori Environment
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I have never heard a parent say that she taught her child to 
talk, but over the years I have heard many teachers say that 
they teach children to read, to do math, and so forth. Now 
we have people believing that technology can teach 
students to read, to do math, etc. If a student cannot spell 
or read well the solution may not be to look to technology 
or didactic programmes but to go back over Montessori 
principles of how a child learns to read and spell and 
determine what was missed, to as what went wrong.

Maria Montessori also pointed out that our human  
tendencies are with us at every stage of development. She 
said that it is a mistake to think of movement by itself as 
something apart from the higher functions. The true 
purpose of movement is more than to produce an appetite 
or strengthen the lungs. A human being’s movement must 
be coordinated with the brain. So when speaking of the 
developing child to consider movement merely from  
a physical point of view is an injustice. Movement is 
intricately connected with the still developing mind.  
Mental development is connected with movement and  
is dependent on it.

We must find ways to use technology to support active 
participation of the students within the context of how they 
develop. For example, one role students have always had  
is as publisher or presenter of their work. Students have 
always researched subjects and presented these subjects 
to their peers in either a group or individualized form. With 
technology, students can not only present their report to 
the class but also to other interested parties such as 
parents and friends at home or students in other parts of 
the country. With technology, the information no longer 
has to be presented in a conventional format; online 
multimedia projects can also be created. The temperature 
probes, light probes, motion detectors, and other devices 
that can be connected to computers allow students to be 
scientists. I tell my students to ‘Be Galileo’. 

Our role is to ensure that technology is used appropriately 
to support students’ learning, not as a crutch or a replace-
ment for the mastery or understanding of important 
concepts and skills. We must answer the question, How 
does the use of the technology of today fit with the special 
sensitivities of the child? As Montessorians, this is our job 
— to explore educational options available to us in our 
quickly changing world while remaining faithful to the 
Montessori philosophy. It is always helpful in doing this to 
remind ourselves of the unchanging basic needs of the 
child throughout time and space. 
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